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[57] ABSTRACT

A pile yarn for a carpet and a cut pile carpet.

A bulky yarn of a polyamide multifilament is fed to a
false twisting and heat setting device where filaments in
the yarn are thermally and partially adhered to each

- other while the yarn is false twisted. A bulky cohesive

continuous multifilament yarn thus obtained has alter-
nate twists therein along the lengthwise direction
thereof and a latent torque therein, and after it is tufted
on a substrate of a carpet as a pile yarn and after the
piles are cut, the carpet is heat treated, preferably by
means of saturated or superheated steam. The torque in
the cut piles is developed to create true twists.

S Claims, 13 Drawing Figures
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COHESIVE BULKY CARPET YARN OF A
POLYAMIDE CONTINUOUS MULTIFILAMENT
AND A CUT PILE CARPET

BRIEF DESCRIPTION OF THE INVENTION

The present invention relates to a pile yarn for a
carpet and a novel cut pile carpet. More specifically, the
present invention relates to a cohesive bulky carpet
yarn of a polyamide continuous multifilament which is
preferable for use as a pile yarn in a cut pile carpet and
a method for industrially manufacturing the same, and a

cut ptle carpet wherein the pile yarn is tufted and a
process for manufacturing the same.

BACKGROUND OF THE INVENTION

Recently a bulky polyamide continuous multifilament
yarn has been utilized in a tufted carpet, especially a cut
pile carpet. In this case, when the bulky polyamide
continuous multifilament yarn is used in a shaggy and
saxong carpet, the bulky multifilament yarn which is
obtained after a2 multifilament yarn receives a turbulent
jet of heated fluid or a stuffing operation of fluid, gener-
ally receives additional twists between 30 T/m and 250
T/m, and then 1t is heat set by means of saturated steam,
dry heat or the like so that the twists therein are set.
Thereafter, the bulky yarn is utilized in a carpet as a pile
yari.

Such a bulky yarn obtained after twisting and heat
setting has both preferable bulkiness adjusted by heat
setting and suitable coherency caused by twisting. As a
result, when the yarn is uttlized in a cut pile carpet, the
filaments of each cut pile gather together to form a
slender shape like a pencil (this will be called a pin-point
effect hereinafter), and the carpet has good quality.
However, the cohesive bulky yarn obtained after twist-
ing and heat setting has some problems. One of the
problems is that the manufacturing cost of the yarn is
high because the yarn requires two additional separate
operations, 1.e., twisting and heat setting. Another prob-
lem is that the yarn loses the above-mentioned pin-point
effect and the hand and appearance thereof becomes felt
like after the cut pile carpet with pile yarns of the
above-mentioned bulky yarn is utilized for a long dura-
tion because its coherency lowers gradually.

To eliminate the above-mentioned problems, meth-
ods have been attempted wherein the twisting and heat
setting operations of the bulky yarn for carpet pile yarn
are omitted and another méthod is carried out to impart
coherency to the yarn. For example, in U.S. Pat. No.
3,611,698, a bulky yarn is entangled by means of a fluid
flow so that a high degree of interlace is imparted
theremn. In U.S. Pat. No. 3,968,638, a bulky yarn is also
false twisted by means of a fluid jet after it is interlaced
so that latent twists are imparted therein. However, due
to these methods, 1t 1s difficult to impart to a bulky
polyamide multifilament yarn having a thick denier, a
uniform coherency along a lengthwise direction of the
yarn by means of interlacing. In addition, highly entan-
ghing portions have an excessive coherency, and non-
uniformity of dyeability or dyeing specks may occur.
As a result, there 1s an additional problem in that the
quality of a carpet is substantially degraded.

In accordance with the method disclosed in another
U.S. Pat. No. 3,971,200, the pile yarn 1s maintained in a
non-twisted situation. As a result, the yarn may split and
filaments composing the yarn may be slack. Since the
whole yarn does not have sufficient coherency, the
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operabilities, especially tufting operabiity, of the yarn
are low.

The yvarn disclosed in the above-mentioned U.S. Pat.
No. 3,968,638 1s not wholly as cohered as a true twisted
yarn, and opened and entangled portions are alternately
distributed along the yarn. In the opened portions of the
yarn, sphitting of the yarn and slacking may occur, and
problems occur 1n that the yarn becomes entangled with
machine parts or another yarn and the yarn is split by
means of tufting needles while the yarn is being tufted.

SUMMARY OF THE INVENTION

The inventors of the present invention have studied
various bulky cohesive polyamide multifilament yarns
which can be utilized in a cut pile carpet as a pile yarn
sO that a bulky yarn can be provided which does not
have any of the above-mentioned problems and which
can form a cut pile carpet with a high quality. The
mventors have accomplished the present invention after
they found that a novel bulky polyamide multifilament
yarn which 1s distinguished from the known bulky yarns
can be obtained when a false twisting and thermal and
partial adhering operation is introduced, which has
never before been carried out in this field. -

More spectfically, a cohesive bulky carpet yarn of a
polyamide continuous muitifilament according to the
present invention is characterized in that the total crimp
of the yarn 1s between 3% and 15%, that filaments
composing the yarn are partially and thermally adhered
to each other and the yarn has alternate twists so that S
and Z twist portions are distributed randomly along the
lengthwise direction of the yarn, and that the yarn has a
coherent factor between 5 and 100 and a latent torque
index between 20 T/m and 300 T/m.

Another aspect of the present invention pertains to a
cut pile carpet wherein the cohesive bulky carpet yarn
of a polyamide continuous multifilament is utilized as a
pile yarn. In a aspect of the present invention, a prefera-
ble embodiment is provided as a cut pile carpet compris-
mg cut piles of a cohesive bulky poliamide multifila-
ment yarn, wherein at least 50% of the filaments com-
posing the cchesive bulky polyamide multifilament
yarn are modified across sectioned filaments, each fila-
ment of which maultifilament yarn has at least three
projections in its cross section, and the filaments are
thermally and partially adhered to each other and S and
Z twists are randomly distributed along the lengthwise
direction of the yarn, and the vdarn has a latent torque
therein.

A further aspect of the present invention pertains to a
method for manufacturing the cohesive bulky carpet
yarn of a polyamide continuous multifilament yarn.

A still further aspect of the present invention pertains
to a process for manufacturing a cut pile carpet wherein
a novel bulky carpet yarn of a continuous polyamide
muitifilament having partial and thermal adhesion and
alternate twists is utilized as a pile yarn.

The process of the present invention in this aspect
comprises: a step of false twisting and thermal adhering
a bulky yarn of a polyamide multifilament so that fila-
ments composing the yarn are thermally and partially
adhered to each other, and so that aiternate twists are
distributed in the yarn along the lengthwise direction of
the yarn, whereby a cohesive bulky multifilament has a
latent torque index between 20 T/m and 300 T/m; a
step of tufting the cohesive bulky multifilament yarn as
a ptle yarn on a substrate; a step of cutting the ioops of
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the pile yarn so as to create cut piles; and a step of heat
treating the cut piles by means of steam, dry heat or hot
water so that true twists between 20 T/m and 200T/m
are developed in each of the cut.piles. -
It is preferable that the multifilaments composm g the
cohesive bulky polyamide yarn of the present invention
are substantially made of aliphatic polyamide, for exam-
ple nylon 6, nylon 66 or their copolymer, which easily
increases its adhesion under the function of water mole-

cules and has a tendency to thermally and partially
adhere. It is also preferable that the total denier of the

multifilament yarn is between 600 de and 6000 de and
that the thickness of each filament in denier of the multi-
filament yarn is between 6 de and 30 de. The cross
sectional shape of each filament may be a regular circu-
lar shape, or a non-circular shape, such as triangular,
square, cross or trilobal shape. The filament may have
one or more hollows continuously formed therew1thm
along the lengthwise direction thereof. |

- According to the present invéntion, it is possrble to
constitute the multifilamént yarn with more than two
kinds of filaments. For example, the yarn may be com-
posed of two or more kinds of filaments which are

different from each other in the polymers, the cross
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sectional shapes of the ﬁlaments, thicknesses in denier of 25

the filaments, the thermal propertles the mechanical
properties, the dyeabilities, and the like. In some cases,
a part of the filaments may be a filament having an
electric conductWIty ‘These ﬁlaments may be doub]ed
or blended. -

The bulky yarn of the present mventlon may ‘have
crimps of any shape; however, 1t is preferable that the
yarn has non-helical crimps imparted by the turbulent
Jet of heated fluid, stuffing by fluid or mechamcal stuff-
ing. When the yarn has non-helical crimps, in the case
wherein the bulky yarn is utilized as a pile yarn in a cut
pile carpet, it is preferable that the total ‘crimp is se-
lected between 3% and 15%, more desirably between
5% and 10%, by varying the draft ratio while the yarn
is being false twisted. This is because, if the total crimp
exceeds 15%, the obtained carpet may be felt-like; and
if the total crimp is less than 3%, the quality of the
carpet may be low because the carpet is not volumi-
nous. Accordingly, it is preferable for a cut pile carpet
with a good-quality to have a total crrmp between 3%
and 15%:. |

According to the method of the present invention,
the above-mentioned bulky yarn is fed to a false twisting
and heat setting device so that false twists are imparted
in the yarn and so that filaments composing the yarn
become thermally and partially adhered to each other.
Subsequently, the yarn is detwisted and takén up with-
out removing the partial adhesion. In this case, it 1s
highly preferable that false twists between 100 T/m and
1000 T/m are imparted into the yarn by means of circu-
lated air, and that then the false twists are heat set by
means of saturated or superheated steam at a tempera-
ture higher than that where adhesion begins. The oper-
ating speed of the yarn is usually selected between 100
m/min and 2000 m/min. However, if the above-men-
tioned false twisting and heat setting operation 1s car-
ried out together with a spin-draw operation, the oper-
ating speed in the false twisting: operatlon selected 18
between 1000 m/min and 5000 m/min. SR

As a result of the above-mentioned false twisting and
heat setting operation, the portions where the thermal
and partial adhesion occurs remains in the yarn as tight
- spots. To compensate the tight spots, twists in a reverse
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'a:dhered,
maintained, the filaments can easily be separated from

4

direction are created in the yarn. As a result, a bulky
yarn-with alternate twists, ‘wherein filaments are ther-
mally and'partially adhered to each other and S and Z
twists are distributed randomly along the lengthwise
dtrectlon thereof, is obtained. The bulky yarn includes a
latent torque which was imparted through the false
twisting and thermal adhering operation; in other words
the yarn has a latent torque index, which i1s measured In

accordance with the test method explained hereinafter,

of between 20 T./m and 300 T/m.
The term “‘thermal and partial adhesion” in the pres-

.ent specification means a situation wherein a plurality of
filaments are incompletely adhered to each other due to

thermal adhesion. In other words, the degree of adhe-
sion is not so high that the entire multifilament yarn 1s
integrated in one body. Since the filaments are partially
so that only the cohesion of the yarn can be

each other when a separating force is exerted on the
yarn. . o

- The term “alternate twists” means that S and Z twist
portions are randomly distributed along the lengthwise
direction of the bukly yarn. Since the partlal and ther-
mal adhesion is created while the yarn 1s twisted due to
the false twisting and thermal adhering operation, the
adhered portions remain randomly in the bulky yarn as
tight spots. As a result, when the yarn is detwisted,

twists in an opposite direction are created to compen-

sate for the tight spots, as if the yarn is overly detwisted.
Accordlng]y, when the yarn is observed in its entirety,
the yarn has a cohesion, as uniform as a true twisted
yarn has, along the lengthwise direction thereof and has

a substantially c1rcular cross section.

It'is suitable that the coherency imparted to the bulky
yarn by means of partial and thermal adhesion is be-
tween 5 and 100 in the coherent factor, which 1s mea-
sured in accordance with the test method explained
hereinafter. If the coherent factor is smaller than 5, the
coherency of the yarn is not sufficient so that the
operabilities, especially tufting operability, are de-
graded, and the obtained cut pile carpet may be felt-lke;
in other words, the carpet may not have a good pin

point effect. On the other hand, if the coherent factor

exceeds 100, the coherency of the yarn is too high and
the carpet is not voluminous. In addition, the hand of
the carpet may be hard, and therefore such a high co-
herent factor is not desired. The coherent factor can be
selected at a desired amount by varying the condition
explained hereinafter, wherein the heat set takes place

during the false tWIstmg and thermal adhering opera-

tion. -
In the present mventlon it is more preferable that the

coherent factor be between 10 and 50. When the coher-
ent factor between the above-mentioned range is uti-
lized, since the bulky yarn is suitably voluminous and
has a coherency, the cut pile carpet obtained will be the
best in quality. It should be noted that when a bulky
interlaced yarn disclosed in the above-mentioned U.S.
Pat. No. 3,968,638 is utilized, the coherency is low and
the handling operability is poor if a relatively low co-
herency is imparted to the yarn; for example, if the
coherent factor is not more than 15. On the other hand,
the cohesive bulky multifilament yarn according to the
present invention can maintain good coherency even 1f
the coherent factor is between 5 and 15, because the
yarn-has alternate twists therein and maintains a circular
cross section. As-a result, the yarn has a good handling
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operability such as that of the yarn produced according
to the known twisting and heat setting method.

- The degree of partial and thermal adhesion is ex-
pressed by an adherent ratio which 1s defined as a per-
centage of the number of adhered portions to the num-
ber of whole filaments. It is preferable that the adherent
ratio be between 0.5% and 40%. More specifically, if
the degree of adhesion is too large, 1.e., the adherent
ratio exceeds 40%, the bulky yarn has a hard hand, and
a carpet having a good quality cannot be obtained. On
the other hand, if the degree of adhesion is too-small,
1.e., the adherent ratio is smaller than 0.59%, the effect of
the false twisting and thermal adhesion cannot be fully
achieved, and 1in many cases, the yarn does not have
etther the desired coherent factor or.the desired latent
torque index. - -

In addition, a cohesive bulky multifilament carpet
yarn according to the present invention is required to
have a latent torque between 20 T/m and 300 T/m. The
latent torque is measured 1n a method explained herein-
after and means the property by which true twists are
developed in the bulky yarn when the bulky yarn is
treated in steam or hot water while one end thereof is
free and the bulky yarn is rotated about its axis. Accord-
ingly, when the bulky yarn of the present invention is
utilized to manufacture a carpet-and when the carpet
thus obtained is treated by means of steam or hot water,
true twists are naturally developed in the pile yarn
which has been cut, and therefore, each cut pile yarn
stably coheres.

When the latent torque mdex 1S less than 20 T/ m, the
bulky yarn does not have such a self-twisting effect, and
therefore, the cut pile yarns do not cohere. On the other
hand, if the latent torque index exceeds 300 T/m, the
cut pile yarns cohere excessively, and therefore the
hand of the carpet i1s degraded, and the quality of the
carpet 18 low.

It 1s preferable that the degree of the latent torque is
between 20 T/m and 200 T/m measured in the latent
torque index. If a velour-like carpet is desired, a latent
torque index between 20 T/m and 80 T/m is preferable.
A latent torque index between 60 T/m and 200 T/m is
preferable, when a hard twist like carpet is desired.

‘The cohesive bulky yarn of a polyamide continuous
multifilament according to the present invention has a
sufficient amount of coherency due to the existence of
both the partial and thermal adhesion and the alternate
twists, and at the same time it has a substantially circular
cross section which is similar to that of a true twisted
yarn. As a result, good handling operabilities, especially
tufting operability, can be obtained, and the productiv-
ity of a carpet can be increased. Since the varn does not
have strongly entangled portions due to the interlacing,
the dyeability thereof is good. . .

It should be noted that the bulky yarn of the present
invention can provide a desired -pile yarn having the
desired appearance and hand by selecting the degree of
the partial and thermal adhesion and the latent torque
index. For example, when both the degree of the partial
and thermal adhesion and the latent torque index se-
lected are *‘large”, the pile yarn becomes like a2 hard
twist and the hand thereof becomes stiff. When the
degree of the partial and thermal adhesion or the latent
torque index selected ts *'small”, the hand of the pile
yarn becomes soft. -

It should also be noted that since the partial adhesxon
of the bukly yarn according to the present invention can
be mechanically separated, if the pile yarns are mechan-
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6

ically treated after the bulky yarn is tufted on a carpet,
a part of or all of the partial adhesion can be separated
sO that a carpet having a soft hand can be obtained.
- As mentioned above, a cut pile carpet, wherein a
bulky cohesive multifilament yarn 1s manufactured in
accordance with the conventionally known method,
gradually loses its cohesive property. due to the de-
crease of twists in the pile yarn after it is used for a long
duration. On the other hand a carpet, wherein the bulky
carpet yarn according to the present invention 1is uti-
lized, will not lose the twists-in the pile yarn even after
it 1s used .for a long duration. If the twists are lost, the
carpet can recover its twists by being treated with steam
or hot water because the plle yarn has latent torque
therein. S | -
The abeve-mentmned bulky cohesive yarn of a poly—
amide multifilament can-be productively and economi-
cally manufactured by feeding a bulky yarn of a poly-
amide multifilament to a false twisting and heat setting
device, wherein false twists between 100 T/m and 1000
T/m are imparted to the yarn and the yarn-is heat set so
that the filaments are thermally and partially adhered to
each other, and subsequently by taking up the yarn
while the partial and thermal adhesion is left therein.
The fed bulky yarn can be a polyamide multifilament
yarn and crimps can be imparted therein in a known
manner. Even more preferable, bulky yarns having
non-helical crimps imparted by a heated air jet, a gear
crimping or a stuffer box crimping, are suitable. For
example, a bulky yarn can be utilized which is obtained
after a polyamide multifilament yarn is fed into a heated
fluid, so that loops or slacks are created in the filaments
and 1§ then opened under a predetermined draft ratio,
such as disclosed in Japanese Patent Application Publi-
cation Nos. 24699/70 and 33430/71. When the draft
ratio 1s low, and the loops and slacks are left in the bulky
yarn, a spun-like and voluminous yarn having a.soft
hand can be obtained. It is also possible in the present
invention that two or more kinds of bulky yarns are
simultaneously utilized, and in some cases the bulky
yarns may be different from each other in the shapes of
the crimp, the thicknesses in denier, the modification
ratios or the degree of the crimp, dyeabilities. It is pref-
erable that the total crimp of the bulky yarn be between
3% and 15%. .
The total crimp of the bulky carpet yarn can be Var-
ied by changing the draft ratio while the yarn is being
false twisted and thermally adhered. According to the
present mvention, if the total crimp of the bulky carpet
yarn,1.¢., the pile yarn, after 1t 1s false twisted and ther-
mally adhered, is in a range between 3% and 15%, a cut
pile carpet with a good quality can be obtained. |
In a process according to the present invention, .the
above-mentioned bulky cohesive multifilament yarn,
which is obtained after the false twisting and thermal
adhering operation, is utilized. The varn 1s tufted on a
substrate, e.g. fabrics of jute or split yarn, in a conven-
tionally known manner, after 1t 1s dyed, if required. The
density of the tufting may be changed in accordance
with the thickness of the pile yarn. In general, it is pref-
erable that the density be between 4 and 25 per one cm?.
Thereafter, the loops of the pile yarn which have been
formed by the tufting are cut, so that cut piles are
formed. The cut piles are steam treated, the temperature
of which 1s between 70° C. and 100° C.; dry heat, the
temperature of which is between 100° C. and 160° C.; or

-hot water, the temperature of which is between 40° C.

and 100° C., so that torque latently included in the pile
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yarn is developed and so that the cut piles are rotated so
as to create true twists between 20 T/m and 200 T/m.
The coherency of each cut pile depends on the number
of the true twists therein. If the true twists are less than
20 T/m, the coherency of the cut pile is not sufficient
and the surface of the carpet becomes felt-like. On the
other hand, if the true twists are more than 200 T/m, the
coherency is excessive and the hand thereof becomes
stiff. |

The operation for developing the spontaneous true
twist may take place together with the scouring opera-
tion or the dyeing operation. In some cases, the devel-
oping operation may take place separately. Before or
after the operation for developing true twists, a me-
chanical operation, such as a rubbing operation oOr a
raising operation, may be applied to the yarn so that
adhesion between the filaments may be removed.

With reference to the accompanying drawings, the
present invention will now be explained in detail.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatical side view of a device
wherein a false twisting and thermally and partially
adhering method of the present invention is carried out;

'FIGS. 2 and 3 are partially enlarged views of a carpet
wherein piles before and after operation for developing
true twists according to- the present invention takes
place are illustrated, respectively;

FIGS. 4 and § are a cross sectional enlarged view and
an enlarged side view, respectively, of another cut pile
carpet according to the present invention; |

FIG. 6 is a partly enlarged view of a pile after the cut
pile carpet illustrated in FIGS. 4 and § is subjected to
treatment for developing torque. ° |

FIG. 7 is a diagrammatical elevational view of a draw
texturing machine type device wherein an undrawn
yarn is draw textured, and then, is subjected to a false
twisting, and thermally and partially adhering operation
according to the present invention; f o

FIG. 8 is a diagrammatical elevational view of a spin
draw texturing machine type device wherein an un-
drawn yarn is melt spun and is draw-textured, and then,
is subjected to a false twisting, and thermally and par-
tially adhering operation according to the present In-
vention;

FIGS. 9 and 10 are photographs which illustrate
bulky cohesive multifilament yarns according to the
present invention before and after the latent twists de-
veloping operation, respectively, and wherein when
one half of the filaments in each yarn were coloured
black, it was subjected to the false twisting, and par-
tially and thermally adhering operation according to
the present invention;

FIG. 11 is a photograph illustrating a side view of a
carpet wherein a yarn according to the present inven-
tion is utilized as cut piles;

" FIG. 12 is a photograph illustrating a plan view of the
carpet in FIG. 11, and; |

" FIG. 13 is a photograph illustrating yarns which are
obtained in accordance with the present invention,
while loops in the yarns are left, and are subjected to the
operation for developing twists. |

Referring to FIG. 1, a bulky yarn 1 withdrawn from
a package P is wound around a feed roller 2 several
times and is fed at a predetermined constant speed. It is
preferable that a separate roller 3 disposed 1n parallel
with the feed roller is grooved around the peripheral
surface thereof so that the passage of the yarn 1 can be
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stable. A roller 4 which is freely rotatable 1s pressed on
the surface of the feed roller 2 so as to nip the yarn 1
therebetween so that twists running back from the
downstream thereof are prevented from running back
to the upstream. Thereafter, the bulky yarn 1 1s fed to a
heater 5 where it is heated to a temperature higher than
the softening point of the yarn. It is preferable that the
heater 5 is of a non-contact type pipe heater as illus-
trated in FIG. 1 and that the yarn is directly heated by
means of steam which can easily cause adhesion to a
polyamide yarn. The yarn 1 leaves the heater 5 then
enters a false twist nozzle (air torque jet) 6 wherein a
circulated gas flow is utilized where false twists are
imparted to the yarn 1. The false twists run back along
the yarn 1 in the heater 5 and reach the nip line between
the feed roller 2 and the press roller 4. The number of
the false twists imparted by the false twist nozzle 6 is
required to be 100 T/m and 1000 T/m. If the number of
the twists is less than that range, the self-twisting effect
due to the latent torque is low. On the other hand if the
number of the twists is more than 1000 T/m, it 1s very
difficult to stably impart twists to the yarn 1.

It is possible that the heater 5 and the false twist
nozzle 6 are connected to each other and the single and
same heated gas supplied to both of the parts. However,
in this case, since the yarn will be wound while it is hot,
the quality of the obtained yarn may be degraded. It 1s
preferable that the heater 5 and the false twist nozzle 6,
are separately disposed as illustrated in FIG. 1 and that
in the twist nozzle 6 the false twists are imparted while
the yarn is cold by means of air at a normal temperature.

1t is also preferable that, if the heater is of pipe heater
type and is supplied with saturated or superheated
steam as a heating medium, the inner diameter d in mm
of the inlet and outlet thereof satisfy the following equa-

tion:

003N De. =d =003V De +05

wherein De is the thickness in denier of a yarn to be
heat treated. When the diameter d selected is in the

‘range mentioned above, the filaments in the yarn can be

thermally and partially adhered because the steam in-
troduced into the heater does not escape freely through

the inlet and outlet, so that the pressure in the heater is

maintained high, and the yarn may not be damaged
while it passes through the inlet and outlet because the
inner diameter d of the inlet and outlet is larger than the
diameter of the yarn.:

The means for imparting false twists to the yarn may
be not only a false twist nozzle 6 as explained above, but
also any other false twisting means such as a friction
false: twisting means. In the above-mentioned false
twisting nozzle 6, the partially adhered portions In the
bulky yarn, ie., the tight spots, created within the
heater 5 are not detwisted, so that they easily remain in
the bulky yarn as alternate twists, i.e., S and Z twists; as
a result, the nozzle 6 is preferable because the coher-
ency of the bulky yarn is increased.

The yarn thus false twisted is wound around a take up
roller 7 several times and is advanced to a winder 10
where it is formed into a package. A separate roller 8,
disposed rotatably and in parallel with the take up roller

7 is grooved around the peripheral surface thereof so

that the yarn is stably advanced on the take up roller 7.
It is preferable that a rotatable roller 9 is pressed against
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the take up roller 7 so as to nip the yarn therebetween so
that the false twists are prevented from running into the
winding means.

In this method, when the heating conditions of the
heater 3, 1.e., the temperature and the pressure of steam,

if steam 1s utihized as a heating medium, the number of

false twists, the tension in the yarn while it i1s treated, are
varied, the total crimp, the coherent factor, the latent
torque 1index of the bulky carpet yarn thus obtained can
be changed to the desired values. In general, in the
method of the present invention, since the false twisting
and thermalily adhering operation takes place under a
certain tension, the total crimp of the obtained carpet
yarn is a little bit smaller than that of the feed yarn.
Accordingly, the total crimp of the produced yarn 1s in
a range between 3% and 15%, which range is prefera-
ble for a pile yarn of a cut pile carpet.

In the embodiment of FIG. 1, a bulky multifilament
yarn which has been previously manufactured through
an operation for imparting crimps is fed to a false twist-
ing and heat setting operation. It is possible that the
operation for imparting crimps and the operation for
false twisting and heat setting are continuously carried
out as illustrated in FIG. 7. Furthermore, the operations
for imparting crimps and for false twisting and heat
setting may be carried out together with the operation
for spinning and drawing as illustrated in FIG. 8.

In accordance with the above-explained method of

the present invention, only when a bulky polyamide
multifilament yarn is passed through a false twisting and
heat setting process, a bulky cohesive polyamide muiti-
filament yarn which has suitable bulkiness, coherency
and latent torque and which is preferable as a pile yarn
for a cut pile carpet can be manufactured. Accordingly,
the method 15 superior in productivity to the conven-
ttonal method, wherein additional twisting and heat
setting are carried out. Since the construction of the
equipment 1s simple, the manufacturing cost according
to the present invention can be lowered. When the
method is compared with a method wherein a yarn is
entangled by means of interlacing, no special nozzle for
imparting entanglement to the yarn is required, and the
produced yarn is free from dyeing specks.

With reference to FIGS. 2 and 3, cut pile carpet yarns
are illustrated wherein the bulky carpet yarn manufac-
tured 1n accordance with the above-mentioned method
is utilized. In FIGS. 2 and 3, the reference numerals 11
and 12 designate a pile and a substrate, respectively. In
accordance with a process according to the present
invention, just after the cut piles 11 are formed, as illus-
trated 1n FIGS. 2 and §, alternate twists comprising S
and Z twist portions are in the piles 11. The alternate
twists are also illustrated in FIG. 9. However, after the
operation for developing true twists is carried out by
means of steam or hot water, true twists, 1.e., S twists,
the direction of which 1s the same as that of the false
twists, t.e., S twists, are developed as illustrated in
FIGS. 3, 6, 10 and 11. After the operation, there are
tendencies that the length of the pile 11 1s somewhat
shortened from L to L», and that on the other hand, the
thickness of the pile 11 is somewhat increased from D,
to Dj. If the thermal shninkage ratio, the coherency and
the latent torque index of the bulky yarn utilized for a
pile yarn are adequately selected, the changes in size
during the operation can be minimized.

As 1llustrated in FIG. 12, which is a plan view of
FIG. 11, the carpet thus obtained has a very excellent
pin-point effect.
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According to the process of the present invention,
during the operation for developing the true twists, if
the conditions for treating, 1.e., temperature and time
duration, are varied locally, the coherency of the pile
whose treating conditions are varied can be changed.
Accordingly, even if the same bulky carpet yarn is
tufted on a carpet as a pile yarn, a pattern can be apphed
to the carpet by locally changing the heat treating con-
ditions.

Naturally, 1t 1s possible to apply a pattern to a carpet
by locally changing the kinds of density or cut length of
bulky carpet varns. In such a case, it is also possible to
facilitate patterning by locally changing the operational
condition for developing true twists.

Methods for measuring the total crimp, the coherent
factor, the latent torque index, the adherent ratio, the
bulkiness and the number of loops utilized in this specifi-
cation will now be explained in detail.

(1) Total Crimp (TC)

The total crimp indicates the degree of crimp of a
yarn. A bulky yarn of one meter length is withdrawn
from a package, and it is loaded under 0.1 g/de for one
minute. After the crimp is developed in boiling water
for 30 minutes while the test piece is in a free condition,
the test piece is dehydrated, and then it is dried for one
day and night under normal conditions. The test piece is
loaded for one minute under 0.1 g/de and the length
thereof 11 is measured. After the test piece is maintained
in a free condition for three minutes, while it is loaded
for one minute under 2 mg/de, the length of the test
piece 13 ts measured. Based on the measured data, the

total crimp (TC) 15 calculated in accordance with the
following equation.

iy — 15
7 X 7100 (%)

¢ =

(2) Coherent Factor (CF)

The coherent factor indicates the degree of coher-
ency of a yarn. A yarn, ends of which are free, 1s located
horizontally, and then the yarn i1s vertically separated
into two portions along the axis thereof. The upper half
portion of the varn is picked up by a hook, and the
remaining lower half portion of the yarn i1s vertically
loaded under 0.2 g/de, the amount being calculated for
the total denier of the yarn. The width W in cm be-
tween the upper and lower half portions is measured.
The coherent factor (CF) is ealculated in accordance
with the following equation.

CF=100/W

Note that the length of the test piece 1s equal to or
more than 50 cm and the test piece 1s randomly sampled.

If the coherent factor is large, the coherency of the yarn
1s high.

{3) Latent Torgue Index

A bulky yarn of 30 cm length is sampled from a
cheese, and a mark 1s put at one end of the yarn by
means of an otly ink. The yarn 1s hung in saturated
steam {about at 100° C.) for five minutes while one end
thereof 1s free, and the number of twists which are cre-
ated by rotation of the yarn is counted. The number of
the twists is converted into the number of the twists per
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meter which is called the latent torque index. If the
index 1s large, the torque latently 1ncluded it the yarn i1s

high.

12

stitch damages caused by the fallen piles. If the number

-is less than 0.01 per one m?, the tufting operability is

expressed with O. If the number 1s between 0.01 and 0.1
per. one m?, the tufting operability is expressed with A.

. (4) Adherent Ratio 5 If the number is more than 0.1 per one m?, the tufting

A mlcroscc:-plc photograph of the CTOSS section of a operability is expressed- with X. The appearance of a
yarn is taken, and the number of the portlons where the  carpet is judged on the subjective tests effected by an
boundary between the adjacent filaments is not clearly expert
observed, which portions are considered as adhered | S
portions, is counted. (Since the adhesion is caused by a 10 | | EXAMPLE 1
point contact, if two or more portions of the yarn are A multifilament yarn of nylon 6 containing TiO; as a
not clear, two or more portlons are counted individu-  .delusterant af 0.06% by wei_ght,_each filament of which
ally )1 The countmg 1(;*;paratli:ru;1 lltlllZlIlg (;;he Cross sec- yarr:) has a trl'lol:;‘al ?lross ;e(f:ltlgcrll,_ 1S 1mp1nlged upon a x;rire
ional microscopic photograph is carried out over ten  net y means of a heated fluid jet nozzie. As a resuit, a
‘times with respect to the test pieces which are randomly 15 bulky continuous multifilament yarn of nylon 6 having
sampled along the lengthwrse direction of the yarn. The the followin_g Pmperties is manufactured, and it 1s fed to

‘arithmetical average of the obtained numbers is calcy- the false twisting and heat setting device, illustrated in
lated and is called the number of adhesions. The adher- FIG. 1, so that it is false twisted and heat set.
ent ratio is calculated in accordance with the following . - |
equation. | 20 - '
Fed Bulky Yarn
o - Thickness 2500 denier/136 filaments
o = —yumber of Adhesions__ ., * Total Crimp 13%
Adhﬂrent Ratlo — NumbEI Df Fi]ﬂments X lm (%) BUlkinESS . 16 Cm3/;
| Composing Bulky Yarn o Number of Cimp 400/m
95 . Coherent Factor 100/14
(5) Bulk; ~  Latent Torque Index 0 T/m
ulkiness '

A bulky continuous multifilament yarn- 1s wound to . In ihe abo;fe-.menti.oned example, the heater 5 was a

form a skein, and after the skein is heat treated in boiling pipe. heater. and had a length of 300 mm and an inner
water for 30 minutes, while 1t 1S in a frea-condltmn;-lt IS 5y diameter.of 5 mm. The inlet and outlet ends of the
dehydrated and dried for one day.and mghtﬂ under nor-  heater 5 were choked like an orifice, the inner diameter
mal conditions, i.e., at the temperature of 20’ C—.‘and.the of which was 1.5 mm. Within the pipe heater 5, super-
- reﬁ‘ﬁzeyla?? liﬁiroftélsjiubjected to: an1 oparafldn for qh}f ated steam, E‘he ltleaneratu; ¢ of Whif }(I) »l:ras 20(; Cda;l g

X the pressure of which was between g/cm< an
developing twists, is wound 100 times-around.a reel ;5 kg/cm2 was introduced. On the other hand, the false
P o 0 e tnder gt o . g e s ot wih g o,
R : s pipe-shape having an inner diameter of 3 mm. An air
-which is calculated based on the thickness of the wound inlet of a slit shape having a depth of 0.5 mm and a
y}arn layei'vand the width of the reel, and the weight of width of 3 mm was disposed tangentially to the yarn
the yarn W in g, the bulkiness is calcu]ated by the fol- ,, passage, so that a circulated air flow was created within
lowing equation. o the yarn passage. The treating speed was selected as 500
Bulks __V/w y m/min, the overfeed ratio of the yarn while it was
Pullness (cm™/g) treated was selected as 5%. The pressure of the air at
(6) Number of 100p5 room temperature fed to the false twisting nozzle was

. variously changed and the tests were repeated.

A bulky continuous multifilament yarn 10 cm long is 4 Varlois progpertles of the bulky yI?arns obtained
p_laceil onda b_latbc_:k mount 'anc]i 1ts sarlldwuihe?hl?etweeaf_the ‘through the tests were measured, and at the same time
glor?nth?nt 4 f;?nSpafandpfa_edg ass. A HIS Sj[ pecilica= " the yarns were tufted to substrates, i.e., jute fabrics, as
0 t.’ © ermth o%p5 > ?_l.mﬁ as @ féa"“_ pdor on pré)- pile yarns so that cut pile carpets were manufactured.
-}fc_ lnltghmoreh han ' fH:}':] '8 pr?r tim ownwar ds so The tufting machines were selected to be of a gauge of

?n; g T; p:[erlp e;}}: of the Erarr(lj xtn.fh 1 a] e yarn 151:&5;a11 c.lu 5/32 inch, a pile stitch of 9 per inch and a pile height of

. :{)c c Tl? v;/een- e-mount 'adn | detf assthas 'mantl)one_ . 20 mm. The obtained carpets were dyed in boiling
l SV: ) emoops;re C%un ¢d and, then, the numoer O water so that the torque in the piles was developed. The
oéj Ele lc 1; 3_1 aimne t t " b appearances and hands of the carpets were judged on
plai IT: q I}:SEZampeleErfS;: 3 lzmé‘;‘;l; lti?u:gl o;g’:bllft;}:; 55 the above-mentioned criteria. The resuits are described

in Table 1.
Judged on the number of the defects of the tuft, 1.e, *
TABLE 1
Data No. ] 2 - 3 4 3 6 7
Conditions
Pressure of air Kg/cm? 0 1.0 2.0 3.0 4.0 5.0 5.0
- Number of false twists T/m 0O 80 150 - 380 450 500 500
Pressure of steam Kg/cm? 20 . 2.0 2.0 2.0 2.0 2.3 3.0
Bulky yarn , .
Total crimp s % 13.0 9.0 7.0 7.0 6.5 6.0 4.3
Bulkiness cm?/Kg 14 12 11 10 9.6 9.0 6.5
~ Adherent ratio | % 0 1.8 4.8 10 20 25 45
-Coherent factor — 7.1 12.0 18.2 21.7 28.6 33.3 66.7
Latent torque index. T/m O 30 60 90 100 110 150
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TABLE l-contmued

Data No. t 2 3 4 5 6 7
Tufting operability x . A O O O 0o . 0o
Appearance of carpet ;pmr' good good good  excellent excellent = poor
Hand of carpet Felt- Velvet- Hard twisi like Too

| | like like Stiff

In the Table 1, the test resulting .in Data Nos: 2 " EXAMPLE 3

through 6 were carried out in accordance with the 10 :

present invention, and since the gbtained. bulky yarns

had suitable coherencies, which: were the second set of

effects of the crimp and the latent torques, the carpets
manufactured therefrom were characterized by supe-

A bulky polyamide multifilament yarn of 3200:de/272
fil which was composed of a nylon 6 filament having a

trilobal cross section, the modification ratio of which
was three and which had a total crimp of 14%, was fed

rior qualities, both in appearance and hand, because the 13 to an air false twist nozzle at a speed of 500 m/min so
piles in the carpets stood vertically. On the other hand,  -that false twists of 300 T/m were imparted into the
in Data No. 1 wherein the pressure of .the air was se- varn, and then the false twists were heat set and ther-
lected to be zero 50 that no false twists were imparted to mally and partially adhered by means of a pipe heater,
the yarn, low coherency was obtained-in the yarn be- having a length of 40 cm, where superheated steam, the
cause the filaments were not adhered. In the test result- 20 industrial pressure of which was 2.0 kg/cm? and the
ing in Data No. 7, wherein the pressure of the steam was temperature of which was 200° C., was utilized. A
raised excessively, excessive adhesion was created to bulky cohesive multifilament yarn, having an adherent
the filaments, and the bulky yarn became stiff as a string ratio of 5%, a total crimp of 8% and a latent torque
and the bulkiness thereof also became degraded. index of 50 T/m, and comprising alternate twists, i.e., S
| | 2> and Z twists, was obtained. The obtained bulky yarn
EXAMPLE2 was utilized as a pile yarn, and a cut pile carpet was
Using the method of Example 1, the pressure of the - manufactured in accordance with a tufting method. The
air supplied to the false twisting nozzle 6 is selected at  _ conditions of the tufting machine were the same as
5.0 kg/cm¥, and the pressure of the steam supplied to those of the tufting machine utilized in Example 1.
the heater § was changed variously. The results are 30 - Since the pile yarn had good coherency due to the
described in Table 2. | alternate twists, the tufting operability was very good.
In the test resuiting in Data Nos. 8 and 9 wherein no  The operative efficiency was three times as good as that
steam and steam of low pressure were supplied to the which was obtained for the bulky multifilament yarn
heater, respectively, there was no adhesion, and there- . having no twists.
fore the coherency of the obtained bulky yarn was low. 3>  When the cut pile carpet was dyed in boiling water, it
Since the latent torque index was also low, not only the was uniformly dyed without any dyeing specks, and the
tutting operability was degraded but also the obtained = torque in the pile yarn was developed so that true twists
cut pile carpets were felt-like and the quality thereof of about 30 T/m were developed in each cut pile and so
was low. As the pressure of the steam was increased as that the piles became circular. As a result, a velour type
described in the test resulting in Data Nos. 10 through 40 carpet was obtained.
12, there was suitable adhesion was caused, and the The obtained cut pile carpet was placed on a busy
coherency and the latent torque index were increased. corridor, and one month after the carpet was placed
As a result, various types of carpet of high quality from there, the coherency of the piles was observed and it
a plush type carpet, wherein twists were small, to a hard was found that the piles maintained coherency which
twist type carpet were obtained. 43 was almost the same as that when it was initially placed
TABLE 2 ' |
Data No. | 8 9 10 1 12 13
Conditions .
Pressure of steam Kg/cm? 0 1.0 1.0 1.8 2.5 4.0
Number of false twists T/m 500 - 300 500 500 500 500
Bulky Yarn | ‘
Totat cnimp Yo 16.0 13.0 9.8 7.0 6.0 4.0
Bulkiness cmi/g 165 148 120 10.5 9.0 7.0
Adherent ratio % - 0 0 2.5 10 25 5.0.
Coherent factor — 3.6 - 4.5 3.9 12.5 333 14.3
Latent torque index T/m 0 I8 50 80 {10 140
Tufting operability X X o O O 0O
Appearance of carpet | poOr | poor good excellent excellent_ | pﬂm“-
Hand of carpet Felt-like " Good = ' Too
| | stiff
there. |
However, if the pressure of the steam was 100 excessive, - EXAMPLE 4 |
as described in the test resulting in Data No. 13, there 65 Referring to FIG. 7, a continuous undrawn yarn of

was excessive adhesion caused, and therefore the yarn

cohered like a string and the hand of the carpet became
hard. . ~ '

nylon 6 multifilament yarn 31 melt spun and wound

around a bobbin 33 was prepared. The yarn was of 4800
demer/136 fil, and each filament had a trilobal cross
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section, the modification ratio was 3.5. The yarn 31 was
withdrawn from the bobbin 33 and was slightly pre-
stretched between a feed roller 35 with a press roller 36
and a prestretch roller 37 with a rotatable separate rol-
ler 38. After the yarn 31 was wound around the pre-
stretch and separate rollers 37 and 38 several times, it
was advanced to a draw roller 39 with a rotatable roller

40 and wound therearound several times. The ratio
between the peripheral speeds of the feed and draw

rollers 35 and 39, i.e., draw ratio, was 3.70. The draw
roller 39 was heated at a temperature of 185° C. and had
a peripheral speed of 1000 m/min. The yarn was subject
to a texturing operation by means of a heated fluid. jet
nozzle 41 which had a construction similar to that dis-
closed in FIG. 2 of Japanese Patent Application Laid-
Open No. 31848/78 and which utilized steam, the tem-
perature of which was 210° C. and the pressure of
which was 6.0 kg/cm3. The yarn 31 was overfed to:a
roller 43 with a rotatable free roller 44 via a guide 42,

the overfeed ratio of the yarn between the draw roller 20

39 and the roller 43 was 60%. The yarn 31 was drafted
between the roller 43 and a draft roller 45 under various
tensions in the yarn between 0 g and 1000 g. The draft
roller. 45 had a rotatable separate roller 46 and a press

10

15

16

yarn, after it was subjected to an operation for develop-
ing twists, is illustrated in FIG. 13.

The various properties of the bulky yarns obtained
were measured and, at the same time, the yarns were
tufted to substrates of a plain weave of polypropylene
split yarn as pile yarns, and cut pile carpets were manu-
factured. The tufting machines were selected to be of a
gauge of 1/10 inch, a pile stitch of 9 per inch and a pile
height of 15 mm. The obtained carpets were dyed In
boiling water, and the appearances and hands thereof
were judged based on the above-mentioned criteria. In
the test resulting in Data Nos. 14 through 18, the tufting
operability was good. The results are described in Table
In this example, it was observed that, when a bulky
continuous multifilament yarn having loops therein is
false twisted, and thermally and partially adhered in
accordance with the present invention, the bulkiness of
the bulky cohesive continuous multifilament yarn 1s
increased due to the remaining loops and the yarn be-
comes soft to the touch.

It is preferable that the total crimp of the bulky cohe-
sive continuous multifilament yarn obtained should be
between 3% and 12%, and that the number of loops of

roller 47. The characteristics of the yarn thus obtained 25 the yarn should be between 2 and 100.

TABLE 3

J .

Data No.

14 15 16 17 18

. Conditions

Draft tension |
Number of false twists
Pressure of steam

Bulky yarn

Total crimp

Number of loops

Bulkiness

- Adbherent ratio
- Coherent factor

Latent Torque Index

Carpet

Appearance of carpet

- Hand:of carpet

. g 0 100 300 500 1000
T/m 650 650 650 650 650
kg/cm? 2.3 2.3 2.3 2.3 2.3
% 60 - 170 1.5 6.4 5.0
~/cm 280 90 25 6 0
ecm3/g 9.5 8.0 7.5 10 6.0
% 14.0 18.0 20.0 24.0 28.0
— 240 330 30.0 28.0 16.0

T/m 60 123 120 100 80
good  excellent excellent excellent good
low worsted spun yarn like a hittle
pin- bit
. point stiff
effect

under a draft tension of 300 g are as follows.

w

Thickness of the yarn 1600 de
Total crimp 14%
Number of crimps 500/m
Bulkiness 14 cmd/g
Coherent factor 7.1
Latent torque index 0T/m
Number of Loops 20/cm

W

The above-mentioned bulky continuous multifila-
ment yarns were then continuously subjected to a false

45

50

33

EXAMPLE 5

Referring to FIG. 8, a pair of nylon 6 multifilament
yarns, wherein each filament had a trilobal cross sec-
tion, were melt spun from a spinning nozzle 61 and
cooled while they advanced within cooling chambers
62. After the yarn 60 was subjected to an finishing oper-
ation by means of a pair of finishing rollers 63, which
were driven at a relatively low speed, the yarn 60 was
turned by a turn-over roller 64 and taken up by means of
a goddet roller 65. The peripheral speed of the goddet
roller 65 was about 770 m/min. A multifilament nylon 6

undrawn yarn of SB 3000 de/68 fil was obtained. A

twisting and heat setting operation according to the

present invention. A pipe heater 49 had a length of 400
mm and an inner diameter of 10 mm. The inner diameter
of the inlet and outlet of the heater was 1.1 mm, and the
heater was supplied with superheated steam, the tem-
perature of which was 200° C. and the pressure of
which was 2.3 kg/cm?2. A false twisting nozzle 50 was

the same as that utilized in Example 1. The overfeed 65

ratio while the yarn was false twisted was 3.0%. The
pressure of the compressed air fed to the false twisting
nozzle 50 was 4.0 kg/cm2. An example of the obtained

nozzle 66 for entangling filaments in a yarn was dis-
posed between the goddet roller 65 and a feed roller 67
so that the finish imparted to the yarn 60 at the finishing
rollers 63 was uniformly distributed between the fila-
ments. The feed roller was heated at a temperature of
50° C. The yarn was drawn between the feed roller 67
and a pair of draw rollers 68 and 69, which were heated
at a temperature of 195° C., and the peripheral speed of
which was 2500 m/min. The draw ratio was 3.43 and a

‘drawn yarn having thickness of 875 de/68 fil was ob-

tained. The obtained drawn yarn, which was preheated
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on the draw rollers 68 and 69, was then subjected to a
crimping operation by means of an air stuffing device
70, which had a construction similar to that disclosed in
Japanese Patent Application Laid-open No. 45420/78
and wherein superheated steam, the temperature of
which was 190° C. and the pressure of which was 5
kg/cm?, was utilized. The above-mentioned crimping
operation was effected while the yarn was overfed from
the draw rollers 68 and 69 to a delivery roller 74, since
the peripheral speed of the delivery roller 74 was 2000
m/min. The over feed ratio was 25%. The bulky multi-
filament yarn thus obtained was then supplied into a
pipe heater 71 for thermally and partially adhering the
false twists imparted to the yarn by means of a false
twisting air nozzle 72 and run back along the yarn. The
pipe heater 71 had a length of 600 mm and an inner
diameter of 10 mm. The inner diameter of both the inlet
and outlet of the heater 71 has 1.2 mm; and the heater
was supplied with superheated steam, the temperature
of which was 195° C. and the pressure of which was 3
kg/cm?. The false twisting air nozzle 72 was supplied
with compressed air, the pressure of which was 4.0
kg/cm2. The bulky cohesive multifilament yarn thus
obtained was taken up by means of 2 winding apparatus
73 disclosed in U.S. Pat. No. 4,033,519. The winding
speed of the apparatus 73 was 1950 m/min.

The properties of the obtained bulky cohesive contin-
uous multifilament nylon 6 varn and the carpet wherein
the varn was utilized were as follows.

Thickness in demier of the yarn 1000 de/68 fil
Total crimp 6.0%
Coherent factor 40
Bulkiness 9.0 cm3/g
Adherent ratio 23
Latent torque 1ndex 150 T/m
Tufting operability 0.6/hr
{Break down ratio of the tufting
machine)
Appearance of carpet excellent
Hand of carpet worsted spun
varn like

EXAMPLE 6
A bulky polyamide multifilament yarn of 1600 de/136

5
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fil which was composed of a nylon 6 filament having a 4>

Y shaped cross section, the modification ratio of which
was two and which had a total crimp of 16%, was false
twisted at a speed of 500 m/min by means of an air false
twisting nozzle, so that false twists of 600 T/m were
imparted to the yarn. The false twists were heat set and
thermally and partially adhered by means of a pipe

heater, having a length of 40 cm. The inner diameter of

the inlet and outlet of the heater was 1.2 mm. In the
heater, superheated steam, the industrial pressure of
which was 2.0 kg/cm? and the temperature of which
was 220° C., was utilized. A pile yarn of an alternate
twisted yarn type, having an adherent ratio of 30%, a
total crimp of 7% and a latent torque index of 150 T/m,
was obtained.

The pile yarn was tufted on a substrate by means of a
tufting machine, the gauge of which was 1/10 inch, so
that a cut pile carpet of hard twist having a pile stitch of
ten per inch and a pile height of 20 mm was obtained.
The tufting operability was very good, and the suspen-
sion ratio of the operation was decreased to that of one
fifth of non-twisted pile yarn.

When the cut pile carpet was treated in boiling water,
true twists of about 100 T/m were developed in each

50
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pile, and a carpet having a quality which was equal to
that of a carpet utilizing a known cohesive bulky yarn
was obtained through the twisting and heat set.

The obtamned cut pile carpet was placed on a2 busy
corridor, and one month after the carpet was placed
there, the coherency of the piles were observed and it
was found that the piles maintained coherency which
was almost the same as that of when it was initially
placed there.

With reference to FIG. 4, it is preferable that a cohe-
sive bulky synthetic multifilament yarn, which 1s uti-
lized as a pile yarn, is composed of filaments, at least
50%, preferably more than 80% of which are trilobal
cross sectioned filaments, each of which has three pro-
jections A, and the filaments are thermally and partially
adhered to each other. In the cohesive bulky synthetic
multifilament yarn, since almost all the filaments are
modified cross sectioned filaments having a trilobal
cross section and three projections in its cross section,
almost ali the adhered portions B are located at the
projections A, and the filaments are adhered to each
other in point contact. As a result, although the whole
yarn has a suitable coherency due to the adhesion, the
hand of the yarn is not so stiff as the usual adhered yarn,
but s very soft.

The degree of adhesion should be determined based
on the degree of coherency and hand which are re-
quired of a pile yarn. If a velour-like carpet is desired, it
is preferable that the adherent ratio be between 0.3%
and 20%. If a hard twist like carpet is desired, it 1s pref-
erable that the adherent ratio be between 20% and 40%.

Please note that the pile yvarn iflustrated in FIG. 4
includes not only modified cross sectioned filaments 21
but also electrically conductive conjugate filaments 22
comprising a non-conductive constituent of Nylon 6
and an electrically conductive constituent of Nylon 6
and carbon black so that the yarn can prevent electric-
ity. |

The pile yarn utilized in a cut pile carpet has filaments
partially and thermally adhered to each other as men-
tioned above. At the same time as illustrated in F1G. 3
the yarn has alternate twists, i.e., S and Z twist portions
(designated by C and D in FIG. §, respectively) distrib-
uted randomly along the lengthwise direction thereof.
As a result, the whole yarn has a circular cross section,
as a true twist yarn has, and is coherent. Furthermore,
the yarn has a latent torque, 1.e., the property to rotate
by itself when it is heat treated while its one end 1s held
and the other end is free. As a result, when the yarn 11
is tufted on a substrate 12 to form piles, and when the
piles are heat treated after the piles are cut, the true
twists are developed and the filaments in each pile yarn
cohere as illustrated in FIG. 6.

We claim:

1. A cohesive bulky carpet yarn having a total thick-
ness between 600 de and 6000 de and made of polyam-
ide continuous multifilament yarn, each of which fila-
ments has a thickness between 6 de and 30 de, wherein
the total crimp of said yarn is between 3% and 15%,
filaments composing said yarn are partially and ther-
mally adhered to each other and said yarn has alternate
twists so that S twist portions and Z twist portions are
distributed randomly along the lengthwise direction of
said yarn, and said yarn has a coherent factor between 3
and 100, a latent torque index between 20 T/m and 300
T/m, and an adherent ratio between 0.5% and 40%.
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2. A cut pile carpet comprising a substrate and cut
piles of a cohesive bulky synthetic multifilament yarn
having a total thickness between 600 de and.6000 de
tufted on said substrate, wherein.said cut piles of a cohe-

sive bulky synthetic multifilament yarn are composed of 5

polyamide filaments, each of which. filaments has a
thickness between 6 de and 30 de, and said filaments.are
thermally and partially adhered to each other and have
alternate twists therein so that S and Z twist portions
are randomly distributed along the lengthwise direction
of said yarn, and said cut piles have a total crimp be-
tween 3% and 15%, a coherent factor between 5 and
100 and a latent torque index between 20 T/m and 300
T/m, and the adherent ratio of said. cohesive bulky
polyamide multifilament yarn is between 0.5% and
40%. ~

3. A cut pile carpet eomprlslng cut piles ef a eoheswe
bulky polyamide multifilament yarn haw_ng, a total
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thickness between 600 de and 6000 de, wherein at least
50% 'of the filaments composing said cohesive bulky
polyamide multifilament yarn are modified cross sec-
tioned filaments; each of which filaments has a thickness
between 6 de and 30 de and at least three projections in
its cross section, and said filaments are thermally and
partially adhiered to each other and S and Z twists are
randomly distributed along the lengthwise direction of
said yarn, said‘ yarn has a latent torque therein, and the
adherent ratio of said yarn is between 0.5% and 40%.

4. A cohesive bulky carpet yarn according to claim 1,
which further includes loops, the number of which
100ps is between 2 and 100 per one cm.

‘5. A cut pile carpet according to claim 3, wherein the
thermal and partial adhesions of said filaments therebe-
tween are located mainly at some of said projections of

the eross seetlonal area of said ﬁlaments
. T x * * A
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,355,592

DATED . October 26, 1982
INVENTOR(S) : Koji Tajiri, et al

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 2, line 39: before "aspect”, "a" should be
deleted and insert --an--

Column 2, line 41: delete "poliamide” and insert --polyamide--
line 44: delete "across", and insert --cross--

Column 5, line 67: delete "bukly" and insert --bulky--

Column 13, line 41: delete "was caused"
line 66: delete "caused®”

Column 15, line 18: delete "cm3“ and insert ——cmz-—
Column 16, line 51: delete "an" and insert --a--
Column 18, line 6: delete "were" and insert --was--

Signcd and Sealed this

Twenty-ninth D a y Of November [983
{SEAL)

Attest:

GERALD J. MOSSINGHOFF

Attesting Officer - Commissioner of Patents and Trademarks
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